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[mjfclS 1 ] fflfiES L i ,N i ,. Y M y O z (0SXS1, 
1, 0<Y<0. 5, 1. 8iZg2. 2. Mli=-y^r 

)iW\-<r>m&&B&&wt i vbK, vbK, vib 

si. vi i BSnca-r-57c^c,isii*isifisw±<o 

9oA> "7 SJu ^JU"7— OA, i?.lL-=i = OA, 

^'J^T 1 ^, JU^r-OA, ^-UOA. ® s t 
JWU, n7-^A, S^Xt^, -f'JvOA, 
ffi-efe&c££4#8!£-f 3a*#;Ei a5ilfl)y ^OABife 

[»#*3] IS^itT?L i/(Ni+M)>1 ifc-SJ; 
o \z >) f-'-pAit'^m £ - v'TMbS® £ TLmMOitS® 

£m$LT*<i>n-£ifo : £mfmLt=&\zL i x N i ,. v m 
Y o z jem» 'j ^OAft^s Bss-t-s c t \z*. y . §s* 

If 1I**ll2f5ft<Z>L i x N i ..^OjSSJtr^Ci: 

£*#«£*«> y ^^Aft^ffliE^iSftsro^^ao 
[H*ia4] 2fB»;c7>y^OAB?t!iffliEli;i 
iE*I£;fj L 'J ^0 Afl^fcli y ^0A1t£ 

ihms 1 1 si it^sjs £ -r -s fc * id * if l ^# 5 & s 
an. 

Hf#E5] HfrlHy^OAWJfeffllESStlSA^ISilS 

[-ibskco y ^■jABjiaffljESSttjfofiaissstJ: y a 

^OAmsu 

[000 1 ] 

& izBfflizit, *fc&±ttt=ff y 

[0 0 0 2] 

m*<j>mnTkmsm&\ y ^oaj&£©tju* y&« 
atf*»ftft«itft«s«ijti:-r*#*a»««ai*, 

tatt*3ra*te£iS5iEaF-ttTi*.5. ffi*fr&c*t&(Di 

tolC. 4V^<D^J±$^IES;S!felSL i x N i ,. Y M y 
O; (OgXgl. 1. OSYSO, 5, 1. 8gZg 
2. 2. Mli^y^Jilfl-rojcsfi) i6*ga**tLT^-5 = 



»^*«*«i:^araHjfijii<*-3fc. sn*>. ^\z^mn 

[0 0 0 3] 

[«^AW*L.j:afr-5iSia] #3&imi±. ±iecDJ:a 

[0 0 0 4] 

fc*)i=*»wi= j;« 'j ABjftffljEag*sttt. m& 

itL i ,N i ( . Y M y O z (OSXil. 1. 0 g Y g 0 . 
5. 1. 8<Z<2. 2, MIZ-y>T){,liX9\-(r>mm<&m 
fe^tMi I V Bg=, V BJ&. V I BS. V I I Bj&lcjg 

it* y fOAfiSf** o. 5 wa±-cfc« c £ &mt 

LTifcy, !|#tB&B5SSM*«S3g. K-f^O 
A, PA, ^T-OA, 
A, ^"7, ^E'J^t>, Jl^-OA, /<ovOA. 
IS, ^fA-^, /\7-0A, 5>^Xf>, -ry^OA, 

a#, i&-c*-5c£$t#st£Lrt^ 0 

[0 0 0 5] ^fcJ^ttT? L i / (N i +M) >1 £fe 
h J: ^ l= 'J ^ 0 Alb^ife £ - -y -^;Ht^*5 £ tESIMW It 
^S;l^Lr-E-<J3;I^^ISiMaLfcitlcL i X N i 

,. T M Y o z jy#t<o y ^o Ait ^ti^^s-r h c £ iz j: y 
utile y ^o AtjfeffljEaiiiftjtSKsr * - £ * t 

[0006] ^fc^JSiflroy^OA^iii, buIBU^O 

AB;feffliES;SiftS, «l=Mffi'J ^■SAajIbffljEfflgft 
S<0Sl*StJ:yS)t*tLfc|(ra5 'J ^OASSffiffliElS 

>^KS#tiE^$^Ly^OA^s*fciiy^OAit 

^ms^taas^L'j^^A-f^-^irEjEafejjtf 

S$^PS^S£LT^-r*C£^!f#®£ LT^*. 
[0 0 0 7] *SI^$$t,ICilL<l5iS^€.o 
tt, SSt^M^^:# < ^±tilz®^fc y ^OAS&ffllE 

agftjit^toafi*!*, atf**itfflu*'j^^Aw 
,%$a«a;iE LfeisjR. afriH<j>y Assam iE«g*B 

H£-?-0>iJ^*;£, atf J ?-n^fflt>* l J^OAajti!lCJ; 

y , ffij^J; y < s^tiizs^fc y ^o 

AaaiffliEagttJtt'j^^Aaifttaas, itsn?** 

[0 0 0 8] *S^(0y ^OASJthffliEaateScD^it 

%±\z.wz>fr-z\tis.^ft. m*. lijy t co «t a & t <o 
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Z.$>fo&* fflfSiEL i x N i H M y O z (Og 

XS1. K OSYSO, 5. 1. 8^Z<2. 2, M 

v i Bi, v i i Bsicjs-f-sss^bjiiittsi as 

JSL±©S«) ■e^S.&*t*«Kft«ll=tSL^T. 
&4>©g&:£fI±&JiKfeltSy^OAfi:&$7b<0. 5 

OAtfg U — 'i> hDV* SiMt'JT^ 

O. 5%lil±T?35^if^l±, -y^JU. 

^0A#5 vSfAlcffiji] Lfcjg£ffijg^a>SE-fb#ffli$!2 

[ooo9] a^js±*s t fcits ') =f-+!i±&mm± 

o. 5%m±tS>Hl*J:<, <$lz±pfii±fci\!^ m?£ 

&#M*-S>LM± I VBK, VBl, V I Bj&, V I I B 

i^tK ztnz*. vm®&m±wm\~ sits y toasw 

mz.HL i f MO 0 <P, QtijESt) £>J:?&fl:£te]£fF 
y. Li.Ni OjtlSLT. »&&ll±{tl«f::&tt* 

-5, 

[ooio] %t:m~mm7Lmm<mm. t<± 

A. IS. tJNU. A7-0A, 5>7XT>. 'f'JvO 

a, 88-e&£*a, ^+ibi±4ffi©*5 L ^->t!tE 
otl i K N i o z <t@;sL^-r<, s^#a±^jii=fe 
its u f oa tofc y $#fc y t -s - i: a ? 

i^OA, ^7PA, ^>if>, SS, yjU7-0A, vJl^zi 
~0A, =E'J?x>. IE. J^'AfX »i«#*L 

[0 0 1 1] SfcSgfe'J^OAtCOiajgflsL i z M0 3 

$SL ^jl-v^OA. -^jl,zi-oa, ^u?-?^ ji> 

f-OA, /<7vOA, t-JUJU, /\7-0A, -f 'J 
t, SSL %1-3-OA, ?IJ^7 

>, ^rJI^^OA, ffL ftjlt!|$l=»*L^. - 

=*i6S*M©*Wft3WK^t, SM#tfcMSTf 
£<7>T% 5c^MC0S^Ml=4iS-r-5Yt±O£ YgO. 5 



So o. 5<Y-efc«*£l±. 

[0 0 12] SfcJS^ j±T'L i / (N i +M) > 1 
S J: ? 1= 'J ^0 Alfc^to t - -y 'rMtSUb t jtmMMt 

,_ Y M Y o z iiWco 'JfOAft^i^ii LTltTlEU ^0 
ABSfcffliEffiS*BH£KJi-*-*-i:l::J:y. 

■!?Ad5#*SK»fcyii«fLfcyr«zt4t-e&« 0 l 

r / (N i +M) >4T'#b^LS58iSl±L \ / (N i + 
M) =4 tPWt&y , Li/(Ni+M) > 4 0>Jf£ 

liL i x N •. ,. r M T o 2 m*i-toy?OAit^ft(j)a7b^ti^ 

SKltUfcSfcA, gjSWfeSjS^e, i <Li / (N i 

+ M) <4T?feS„ SfcLi/(Ni+M) ^ 1 TfeS 

^^JS±1*lil3fe[tsy?0A I 5^$A< 
o. 5%*actt*cti«#<. SfegM*tt*Mi<4c 

5Z£;il<£lM©T*, 1 < L i / (N i +M) tfjlfSL 
[0 0 1 3] H^ttTJL i/ (Ni+M) >1t^lii; 

■5 icy ^OA^ft-t-'v^Mb^tTc^Mojib^ 

i£££5 O 0°C^b 1 0 0 0°C, Jff£L< l±6 5 0°C?^ 

^■tua^LLv etjSB#rai=o^ri±, si^l i x N 

i ,. Y M T O z C0^7ti^^|Z^y, *fc*L>tS^© 
KKfciftfiBc y»4©-e«aeiB4*Sftr*. ttil^^ 

[0 0 14] ffiiS^T Lfc&pgT'li:, K»l= L i „N 
i 1 . y M Y O z liJ.#i.(oy^OA'(!;^r!feA<;IALr^S«& 

A, 7KS£fcy?0Afc^Li*StyT0A(0j;dl~, *S 

jtecoy^OA^SBSttsiSLrscfctror'fes. z 

*t b ttta&SJSt ttW^- L^LM^ y ?b>, B/SiSle;-SP 

[0 0 15] t^swsafei: uri±. ib^feio)^ ■ m$t 

tzm^z>ft&mn<Dyjm : £:t%zbrfT:£&tfs L i „ 

j£#fcif bftSo sn^zc-cs^-rs^stsy^OAft 

^■!fel<7)g-<tt, L i,N I ) _ T M v O z tit'<T5&!*'N<©ig 

jf^Lx^sjsy^OAib^^^jg?*. stia* 

y , L i ,N i nMvOjtofrimWt LT 

Biyaji--t4*-e#«. »»tLri±, *stEy?OA 

ft^»©}S»S4*K<, L i x N i ,. ¥ M Y o z (0;#fi¥S7b< 
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[0 0 16] *»fi»at=J:-3-C»6*LfcjEag«lH£ 

7 £ © J: 5 &Sffitt#;fc£iS£- $ 6, |c;K >J 

t h ^ 7 j U ^ P I ^ L/ > <0 J: 5 fe^SI * Rlf S t JE 

[0 0 17] *«jt*ffil=J:^r»&*l.fcjElig«sKS 
T, ^Hfflv- h$--y'TJU. XT>L-Xl|flj»S# 

y is l=[t => z. t x-dimmt lx c 1 t, r- 

[0 0 18] *fflJt*ai=*oTf§6*tfcjEliS«!lKS 

>. i^u>±— 7t-;*-K ^otfi/VA-^-h.. 
t^ut^m-k i^^xju**^ K. r-bh-h 

X^^^^J-^-MKO^iafgjSlC. L i As F 
6% LiBF,. L i P F ( , L i A I C I 4 , L j C I O 

[0 0 19] *&|:Mr/<u-*. tiST- x^<0flfit*t 

[0 0 2 0] 

IElig*S«)»ifi*a**6l=flftWI=iH8B i r***. * 

fSHE lid ft L J 'feA/e.SiJBa**i.-5 : 6j(75T?f±!tel-' 4 o 

[00 2 1 ] 

[SWJ1] 01l±^Sajlcj;§U^^A«jt*ffliE^;§ 

, : SlW-aWJTfe5rn'>g/m;feWKaElT*&y. El* 
ItiSPffis 2li7JX^r-:> K 31*1^^- X, 4 lift 



[0 0 2 2] IE$;£tiSfl*. *lwJ:5lwLrlSjtLfcl* 

*4 a £ffl^fc. *"f *IHt y A-7J0M&I 2 ^EJPtffi 

K--y<?-;PA7Katl0. g^jutffiiT?^^**?!* 

0 . (Jg^ibT? Li :Ni : M n = 2 0 : 9 : 

K Li/ (N r +Mn) =2) $;I^L, *%.$X7 

oo°cr-i oftmM&mt&ztizjiV^ l i n i 09 

fc. X.KZ(D : M£ , ®)\z2 5°C, 1 "J -y K;K»7j4$iDS.r 
M£&£2fcitU L i N i 0S Mn 0I O 2 iy«.©y^r7 

tl=J:9. L i N i D .,Mn at O i S»fc. X«@tffl= 
J:y. L i N i 0 . 9 Mn 0 .,O 2 ttJifi££#*,, 

[0 0 2 3] C©jESS*JtK»a$ltffift*Lfcft. 

©SU (*"'Jf h77^Difu» t«(=^ro±. 

E@1 5 mm) t Lfc„ 
[0 0 2 4] JfclCXx^UXKroitPffil -hlw&JS'J? 

X^r? K2C0migpi=tf XL g|S4(7j±|C7Ky T'DfU 

SAP tak 1 jfis»a*ji«aAL-c***#fc»i=, 

X t > UX^i7>iEM-7--X 3 ^M-li-T L tf> £ Ci: |= <fc 
y. IHl2 3mm©iH'>iSE, : fe*^S!L 

[0 0 2 5] C©J:5l=LrffJI|LfciM*aSjESS*l 
RfrSSiUlfc. 0. 5mA/ C m 2 ©«5S^g-t?4. 
3vST?jtIL. f©S3. 0VS^iSca^i±fcK©Sfc 

[0026] tf:^©IM0. 1 mA/ cm 2 <J)S3it 

ffig-e, 4. 3vstsiu ^tossrm^^fi?^ 

ooSSTfjiinSiLfc^ojffiSSS^SgLfc,!:^?,, 
[0 0 2 7] 

[^»J2] S»J2-CI3:. JUT©J:5ftHjfi*ai=J: 

-7K?P^ 2 ^ JU t ffiS- <T JP/'vTK^Pife 0 . s Jl/t Eg 
gr7>#>A7kfD&0. 2^ (Jg^ibT?L i : N i : 
Mn = 10:4:1, Li/(Ni+Mn) =2) 
■n L, ^^700^1 OftTm®M?&Zt[Z& 
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y. L i N i 0S M n„ 2 0 2 t : th&.^(D')^' J PA{t^ 

h;u©7k£ita*T;g£&£jifc&U L i N i u Mn (! 

■toT^S-rSCilCjiy, L i N l u Mn 0iI O 2 S 
?#fc 0 X^@J3Tl=«ty, L i N i 09 Mn 01 O 2 l±S!i 

6. 2%Tfe5-<t^flJBJLfc (1 bt-T^ 0 
TOO 2 8] C©J:3t=LT:ft8LfcK«bSjEaa« 
H<t-r§ffi;itL$. 0. 5mA/cm 2 tf>®;ift&JfT4. 

[00 29] ffc^ffltiiJO. 1mA/cm ! 0iS 

U I«g*H£afcjE«*ffl*u* KSflJiytiiU c 
ft^3 0 OJt£T**j|&LfcB£cD®f§&£ffif?Lfci: z 
»J»ttiS<. &*Lfc. «6oTSJl!!A« 

* ite £ m m T'$ -a c t e> ^ t? a -s „ 

[0 0 3 0] 

WirLT'J^ASiftSIMSLfc. £-f7kgg1b'J TO A 
-7kffifei 2^t ^UA*? 0 . 9 =E;U t ipj 

e7^^>A7kffi!«5 0. I^EJU CH^-tb^L i : N i : 
Ti=20:9: 1, Li / (Ni+Mn) =2) £;I 

□ l, o o°ct- 1 osraf^saa-rswticj: 

y, LiN i 08 T i M 0 2 £**Lgm<»'J*0£te& 

h;u©7K**p^r»g^!g!i$jitJf L. l i n i 0 T i 01 
o 2 mtt©yTOAlbii*£7k^;&4M::;^U &mz 

&-oX&£t&C£tZ&i-}. L i N i 09 T i 0| O 2 $ 
f#to X«@jTl=*y, L i N i 09 T i ^Ojttffl* 

3. 9%TFfcSC«t;!)t*PJLfc„ ZOtZWZ c fT-5 = 
[0 0 3 1 ] C©J:.5l=L-Cft«Lt:Kttc*]EaS5«l 
lir-t&B&fc. 0. 5mA/cm 2 ©K^Jt-t?4. 
3v£-t?smu *©j£3. ovS-etelS-tbfci&coijt 

[0 0 3 2] SfcCCDgrfi^O. 1mA/cm ! (DiS 
SSI?. 4. 3VSfSIL, *-ffl*£-C«;t!l£SM* 
L, jE«SHJj(t££t;jEffi£*J'<L,«; hSfliiyffiL, Z. 
ti?30 0jt*Ttof&LfcllScD©S§&£ISgLfc<h- 

[0 0 3 3] 



#t= LT U TO AB;te£fFi3 Lfc. *-J**H1b'J f)A 

^7>73>7^7kffitl0. (JS^f-ib-!? L i : N i : 

T i = 1 0 : 9 : 1 , L i / (N i +Mn) =1) £;I 
□ L, 0 0°CT 1 OB#rafgiffia-rS-i:l=J: 

"J. L i N i 0 3 M n 0 ,0 2 <h 'J TO-Mbcq 

h;KD7k£ins.r;i#!fe*3fe^L, l i n i 0 . s Mn 01 

<fcoTI&£-f L J* L i N i„M n „0| 
#fc 0 X^HSrlCty. L i N i 0 ,Mn 0pl O 2 l*J5fl| 

[0 0 3 4] ^CDJ;5l=LT^|SLfc|iEif4d$IES;i^ 
St-T-Sllift*. 0. 5mA/cm ! (0m3S^-p4. 

Sffiiftt LTfiJfflT^^$iJjS^=&LTL^A^ SIM 1 
~ 3 Jf*« t **tt«S*i£WS t» C t 

[0 0 3 5] ffcZClMO. 1 mA/cm 2 ©B;jit 
SJtTJ, 4. 3 vSfSIL, -E-©*^^B;i!lSfi?1* 

M30 OS*-C'in^L.fc^©lKSSlStSgLfci:C 
Site * UST* # -S c t At & ^ Tf fc -5 „ 

[0 0 3 6] mi&m 1 ~5TH±, ft^W^X. Y , M$ 
SfflfiS^EL I X N i ,. r M Y O z C0<X<1 . 1.0 
gYgO. 5, 1. 8SZS2. 2. MiZ—y J r>\,bJW 
©ai^SJs5(,H± I VBS, VBft, VIBl, VI 

^•x btv-SiS^lb^-Cfe^ y TO ASiffiffl jESSftSt 

^©gjg^ii. ay**L$fflLN4*ji!jfflft»ffiii=o^T 

^Lfc*t % fajSSL i ,N i ,_ r M r 0 2 (OgX< 1 . 
1, OgYgO. 5, 1. 8SZS2, 2. Ml*gig# 
B. I VBgi, VBfe, V I BJ£. V I I BlZMt&TL 

y. ¥nzmz7LmMtmm. /^tvOi, 

A, 7^73>. St, fll^-'-jL^ = 

^, i'J^f>, ;ut-0A. /?7^i, £g. -f;u 

T'fey. *fc^[clS^-lt-t? L i / (N i +M) >1 ifi 
§ J: 5 l= 'J ? 0 A<b^!fei: - •> 'rMt^m 1 5E^M©{b 
^&£S£LT*©;I£!&£ii&Jffl3Lfc&l=L i X N i 

^^vOj.wm-cd y to Aib^-feis iift^-r « - 1 y 
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[0 0 3 7] 

i&mi i ] itmm i -ei*. htcj;? ft»je*at * 

y»fejE«g*J&DK#«£ffll^fl!j|;fc. siton 

#1= lt y f^Aii^i Lfc 0 £r*mit y^ a 

Li :Ni=2: 1, Li/Ni=2) £ j§£ 
U *£i*T*7 0 01CT-1 OWinit^^iW 
y, L i N i o 2 £ ^jy^ro 'J ^.Mb^i: 

SD^T;I^^S«t;f L, L i N i o 2 iUM-« y ^-^Alb 

i'J. L i N i 0 5 £#fc„ XlH[I]#rl=<fcy, L i N i 

bt&<, 

[00 3 8] Z(D^o\ZLXimLt=mie £JEffi%% 
ntt&WMZ, 0. 5mA/cm ! (Ciae'!;4. 

[0 0 3 91 *fc^<0Effe£0. 1 mA/c m 2 COS3fE 

mm* & zt Rrt6i±**s < , *ai<Dffi^tt**iB i^t* 

J6Lfc]EajSttSS#r4Sil!il3: 4 ££tt*«Kl^£*< 



[00 4 0] 

y#fcjE^a^aroia*'4 f zm^&mt. mmm 1 <ti«i 

& t= L X>) ? 0 A Bite £ ttK L fc . *^7i< ifett 'J * t A 
-7K?nfe2^A£ffi^-y^AA7kWI2!iO. 9^;i-i:ffi 

m^/^vi\immo. ha {ismtt? l i : n i : 

Co = 2:0. 9:0. 1, Li / (N i+Co) = 

2)-£jg£u 7 o cc-ei osrsisnaia-ri) 

= tl=J:y, L i N i 09 C o 0 ^O^-tfrJJWfly^ 
^A1b£$£<D;IiBrtei£#fco ;jctccD;S^^2 5 
°c 1 ij? h;KD7KS*p^.-c;i^^^L. l i n i 

L, Hffll=ctoTK£-r«Ci:^«fcy, L i N i 0S C 
o al 0 2 $^fc 0 x^mtffi^y, L i N i D . s Co 01 

■SW^O. 0%^$,-5,^i*^IJBJLfc„ CKDfSf^f 

[0041] cw^aizLr^SLfciit^f ^jesssi 

gt-T ■SmJfeS, 0. 5mA/cm ! «)|^Mt4. 

[0 0 4 2] 3itzZ<DWM$0. 1 mA/cm^®; - ^ 

*l£3 0 OBE*-CHP!»Lfciefl)i!ft»IRSa«L.fetC 
5, 5ai^S6»*<Btf>&ih.fc. «E-3T3SS3£«©Bl=S)i!i*< 
^$Se-ll-Rrtltt*«a< , mffe<OS^tt*<ffiUci:*< 
#frofc. Z<Dm.'rtlb £b$it"t" h b - *mMnMMr-m 

[0 0 4 3] 
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W& 


&m 

CO 


mi mb 
©asm? 
* 

(■AVg) 






a 


LiNio.sMno.iO, 


1. 0 


2 0 0 


mm 




b 


L i N I ». t Mn ( , id 


6. 2 


1 8 0 


m 




c 


L INio.iTii.i Oi 


3. 9 


19 0 


mm 


mm* 


d 


L I N io.iMiii,! Oi 


0. 6 


160 


mm 




e 


LINIO, 


0. 0 


2 10 




tf*flj2 


f 


LiNI 0 .,Co,.iQ, 


0. 0 


2 0 0 





[0 0 4 4] 

[|£W03S!i«I !4l±KWUfcJ:5l-. #361151:: .fctifi, 
[HSaffiiftttlJHIl] 

[01] ^ft^rosiggijfctei+^zi-oaajiiKOflifiSfiij 



1 itPts 



-trAU— 




" 3 ; jE«r-X 
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